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INTRODUCTION

TheWind River Range is located at the southern edge of the Central Rocky Mountains (Peet 2000) and Greater

Yellowstone ecosystem in northwestern Wyoming. These mountains, “named for flowing water named for

moving air” (Kelsey 1988) are the largest and highest range in the state (Blackstone 1993). More than 40 peaks

exceed 3800 m (12,500 ft). The tallest, Gannett Peak at 4208m (13800 ft), is the highest point in the Rocky

Mountains between Canada and Colorado (Kelsey 1988). Scattered among these peaks is the second largest

concentration of glaciers within the contiguous United States and one of the most extensive areas of alpine

tundra (Scott 1995).

InJune 1834, Thomas Nuttall collected the holotype of Eriogonum acaule at South Pass at the southern

edge of the Wind River Range, making him the first botanist to study the flora of the area (Dorn 1986). More

than 100 plant collectors have followed in Nuttall’s footsteps, includingJohn C. Fremont, Aven Nelson, Elmer

D Merrill Edwin B Payson Cedric L. Porter, FrederickJ.
Hermann, Rupert C. Bameby, Reed C. Rollins, and
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Erwin F. Evert. Since the mid-1960s, seven graduate students from the University ofWyoming’s Rocky Moun-

tain Herbarium (RM) have conducted floristic surveys of portions of the range. The purpose of this paper is to

compile an annotated checklist of the vascular flora of theWind River Range based on a synthesis of the exist-

ing literature and specimen databases of the RM (Hartman et al. 2009) and other regional herbaria. The paper

will also highlight the biogeographic patterns and conservation significance of the area. The inventory of the

Wind River Range is part of a larger effort by RM to document the flora of the middle and southern Rocky

Mountains over the past 35 years (Hartman 1992) that has generated more than 50 master’s theses and over

650,000 herbarium collections.

METHODS

The species list (Table 1) was derived from a review of unpublished floristic theses, natural area inventory re-

ports, and rare species surveys conducted in the Wind River Range since the 1960s (Cramer 1997; Evert 2010;

Fertig 1992, 1995a, 1995b, 1997, 1998; Haines 1988; Kinter 2000; Massatti 2007; Mills& Fertig 1996; Newton

2008; Rosenthal 1999; Scott 1966, 1995). Additional reports were found in the collections of the RM and Cen-

tral Wyoming College (CWC) and records from the Wyoming Natural Diversity Database. At least one collec-

tion representing each species from the study areawas re-verified atRM to corroborate its presence. Misidenti-

fied or falsely reported species from theWind Rivers are listed in Table 2. Species nomenclature follows theRM

Plant Specimen Database (Hartman et al. 2009), which itselfis basedon Dorn (2001) andmore recent literature

(including Barkworth 2003, 2007; Ertter 2007; Flora ofNorth America Editorial Committee 1993+; Holmgren

et al. 2005, 2012; Mast& Reveal 2007; Nesom 2006; Wagner et al. 2007). Family names are based on the An-

giosperm Phytogeny Group (2009) classification. Each species entry in the checklist is annotated with addi-

tional information on the number of collections from the area, distribution within the Wind Rivers (by subre-

gions), elevation range, and general habitat types. Synonyms are provided for names that differ from Dorn

(2001), Fertig (1992), or Massatti (2007). Additional codes indicate species that are historical, introduced, or of

Setting. TheWind River Range straddles the Continental Divide from Togwotee Pass to South Pass, a distance

of 177 km (110 miles). At its northern end, the Wind Rivers are bordered by the Absaroka and Gros Ventre

ranges and the valley of the Buffalo Fork of the Snake River. To the east, south, and west, the range is bounded

by theWind River, Great Divide, and Green River basins, respectively (Fig. 1). The entire range covers an area

of approximately 7800 square km (3010 square miles). For the purpose of this study, we excluded the Brooks

Lake area and Dunoir Valley northeast ofU.S. Highway 26/287, which is included in theWind Rivers by some

authors (Rosenthal 1999), because it is better considered part of the Absaroka Range.

The area is divided between Fremont, Sublette, and Teton counties. More than 80 percent of the Wind

River Range is managed by the U.S. Forest Service. The area west of the Continental Divide is located within

Bridger-Teton National Forest, while the lands to the east are part ofShoshone National Forest. More than half

of the Forest Service lands are within three Congressionally-designated Wilderness Areas: Bridger, Fitzpat-

rick, and Popo Agie. About one-quarter of the east slope of the range is in the Wind River Indian Reservation.

The foothills of the Wind Rivers include small parcels of private, state, and federal lands managed by the Bu-

reau ofLand Management (BLM). Several small towns are located in the foothills of the range, including Pine-

dale on the west side. Lander off the southeast slope, and Dubois along the northeast boundary.

Climate. TheWind River Range lies in a partial rain shadow createdby the Teton, Gros Ventre, Salt River,

andWyoming ranges to the west and southwest. The higher elevations of theWind Rivers receive 132-152cm

of precipitation per year, with about 65 percent falling as snow (Manner 1986; Potkin 1991). Precipitation is

greatest at the northern end of the range and decreases southward (PRISM Climate Group 2007). Annual pre-

cipitation in the foothills averages 20-38 cm. Most precipitation occurs in April and May, with a secondary

peak in September and October (Western Region Climate Center 2007).
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The modem terrain of the Wind River Range has been sculpted by Pleistocene glaciation. In the last

200,000 years there have been at least three major glacial advances (Lageson& Spearing 1988). The scouring

action ofglaciers produced the large cirques, sharp-crested peaks, and U-shaped valleys common in the moun-

tains (Worl et al. 1986) as well as erratic boulders, moraines, and large glacial lakes in the foothills. Several

large glaciers still exist, mostlyjust east ofthe Continental Divide, and some ofthese show evidence ofadvanc-

ing in the past 100-2100 years (Mears 1997).

Vegetation. The vegetation of the Wind River Range and northwestern Wyoming has been described in

detail by Evert (2010), Gregory (1983), Habeck (1987), Knight (1994), Potkin (1991), Reed (1971, 1976), Tweit

and Houston (1980), Walford et al. (2001), Youngblood and Mueggler (1981), and Youngblood et al. (1985). We

recognize twenty-one general vegetation types for the Wind Rivers (Fertig 1992; Massatti 2007) based on dif-

ferences in physiognomy (forests/woodlands, shrublands, and forb/graminoid meadows), topography (slopes

or depressions), soil moisture, elevation zone (foothills, montane, subalpine, or alpine), and substrate (sand,

FORESTS ANDWOODLANDS

Aspenforests.—Quaking aspen (Populus tremuloides) is common from the foothills to the upper subalpine

zones in the Wind River Range, especially in areas with a history of disturbance or on relatively calcareous or

mesophytic soils derived from sedimentary formations (Youngblood& Mueggler 1981). Common understory

species include Symphoricarpos oreophilus, Mahonia repens, Artemisia tridentata var. vaseyana, Arnica cordijolia,

Lupinus argenteus. Geranium viscosissimum, and Astragalus miser. Stands that are grazed by cattle or sheep often

have an understory dominated by Frasera speciosa, Hymenoxys hoopesii, Arctostaphylos uva-ursi, andJuniperus

communis (Reed 1971; Youngblood& Mueggler 1981). Aspen stands are usually serai to other coniferous forest

types, though climax aspen forests may occur in a band between low elevation sagebrush grasslands and

Douglas-fir or spruce-fir forests in the Wind Rivers (Reed 1971).

Douglas-fir forests.—Forests dominated by Douglas-fir (Pseudotsuga menziesii var. glauca) in the Wind

River Range occur primarily on steep, north exposures in the foothills and lower montane zones on limestone

or sedimentary soils (Reed 1976). Spruce-fir forests typically replace Douglas-fir on higher elevation acidic

soils derived from gneiss or granite. Common understory species includeJuniperus communis, Mahonia repens,

Symphoricarpos oreophilus, Poa wheeleri, and Festuca idahoensis (Steele et al. 1983). On drier sites, Douglas-fir

forests intergrade with big sagebrush grasslands and limber pine woodlands.

Forest wetlands.—This broad category includes swamps, lakeshores, and streamsides dominated by En-

gelmann spruce (Picea engelmannii), blue spruce (P. pungens), narrowleaf cottonwood (Populus angustifolia),

quaking aspen, or other tree species (Fertig 1992). Forested wetlands differ from upland forest types by occur-

ring on wetter and more poorly-drained soils (usually in drainage bottoms) andby often having a richer herba-

ceous understory. Typical understory species include Carex microptera, Calamagrostis canadensis, Bromus cili-

atus, Senecio triangularis, Saxifraga odontoloma, Mertensia ciliata, and Equisetum arvense (Massatti 2007).

Juniper woodlands.—Relatively open canopy woodlands dominated by Utah juniper (Juniperus osteo-

sperma) or Rocky Mountain juniper
(J. scopulorum) are restricted to the Red Canyon area along the southeast

flank of theWind River Range (Massatti 2007). This vegetation type occurs on siltstone and sandstone-derived

soils. Common understory species include Artemisia tridentata, Leucopoa kingii, Purshia tridentata, and Rhus

trilobata (Massatti 2007).

Limber pine woodlands.—Limber pine (Pinusjlexilis) forms open woodlands on dry slopes and ridges in

the foothills of the Wind River Range (Steele et al. 1983). Stands usually occur on south exposures over well-

drained, rocky, sedimentary soils. Common associated species include Shepherdia canadensis,Juniperus com-

munis, Symphoricarpos oreophilus, Leucopoa kingii, Carex rossii, and Festuca idahoensis.

Lodgepole pineforests.—Forests dominated by lodgepole pine (Pinus contorta var. latifolia) cover extensive

areas of the foothill, montane, and subalpine zones of theWind River Range. Lodgepole pine may form nearly

pure stands following severe disturbances, especially fire. Stands are usually serai to other coniferous forest

types, but climax lodgepole pine forests can persist on dry, cool, or relatively infertile sites (Steele et al. 1983).
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Serai and climax lodgepole pine forests tend to have low species richness (Reed 1976). Typical species from the

understory includeJuniperus communis, Vaccinium scoparium. Arnica cordifolia, Carex rossii, Poa wheeleri, Achil-

lea millefolium, Antennaria rosea, and Potentilla diversifolia. Calamagrostis rubescens and Carex geyeri, two spe-

cies that are often dominant in lodgepole pine communities elsewhere in western Wyoming, are absent or rare

in theWind Rivers (Steele et al. 1983).

Spruce-firforests.—Subalpine fir (Abies bifolia

)

and Engelmann spruce (Picea engelmannii) are the domi-

nant tree species in the montane and subalpine forests of the Wind Rivers. Abies bifolia is more likely to be

dominant (with R engelmannii being serai) on well drained, dry to mesic sites (Reed 1976; Steele et at 1983).

odic disturbance (Peet 2000; Steele et al. 1983). Potkin (1991) found the understories of different spruce-fir

habitat types to be floristically similar and relatively depauperate. Typical understory species include Vaccini-

um scoparium, Shepherdia canadensis,Juniperus communis. Arnica cordifolia, Antennaria microphylla, Carex ros-

sii, and Poa wheeleri. Calamagrostis rubescens, Carex geyeri, and Spiraea betulifolia are common understory

species in spruce-fir forests of the Teton andWyoming ranges, but are rare to absent in the Wind Rivers (Steele

etal. 1983).

Whitebark pineforests.—Whitebark pine (Pirns albicaulis) occurs mostly from upper timberline to the up-

per montane elevation zone, where it is usually subdominant to subalpine fir and Engelmann spruce. Forests

dominated by whitebark pine are limited to ridges and slopes exposed to extreme cold, high winds, and

drought conditions unsuitable to spruce-fir forest (Reed 1976; Steele et al. 1983). Species commonly found in

these stands include Vaccinium scoparium. Arnica cordifolia, Carex rossii, Poa wheeleri,Juniperus communis, and

Ribes montigenum. These forests have been impacted by blister rust in the past decade.

SHRUBLANDS

Big sagebrush grasslands.—Shrub steppe dominated by mountain big sagebrush (Artemisia tridentata var.

vaseyana) is the most widespread non-forested vegetation type in the Wind River Range. This type occurs on

upland sites from the foothills to the lower subalpine on well-drained, sandy, or coarse-textured soils (Knight

1994). Common associated species include Festuca idahoensis, Elymus spicatus, E. trachycaulus, Poafendleriana,

P. secunda, Achnatherum nelsonii, Koeleria macrantha, Purshia tridentata, and Ericameria nauseosa. Dry, rocky

slopes and talus in the sagebrush zone are often locally dominated by other shrub species, such as Acer gla-

brum, Amelanchier alnifolia, Cornus sericea, or Symphoricarpos oreophilus (Fertig 1992).

Riparian shrublands (non willow).—Riparian shrublands are a relatively minor vegetation type found

along streams, lakes, and moist, low-lying depressions, These communities are dominated by a mix of shrub

species that does not include willows or trees. The most common dominants are Betula occidentals, B. glandu-

losa, Cornus sericea, Lonicera involucrata, and Prunus virginiana. Typical understory species include Equisetum

arvense, Heracleum sphondylium, Poapratensis, Calamagrostis canadensis, and Carex microptera (Fertig 1992). In

some low elevation areas silver sagebrush (Artemisia cana var. viscidula) may dominate streambank communi-

ties, with or without Dasiphorafruticosa (Youngblood et al. 1985).

Willow thickets—Willow (Solixspp.) thickets are the most widespread riparian shrub vegetation type in

the Wind River Range (Walford et al. 2001; Youngblood et al. 1985). Willow stands occur from the foothills to

above timberline and share a common physiognomy, but differ in the dominant species of Salix. At lower eleva-

tions, stands are dominated by Salix boothii, S. wolfii, or S. geyeriana with an understory of Deschampsia cespi-

tosa, Geum macrophyllum, Agrostis stolonifera, and Poapratensis. In the subalpine zone, Salix planifolia (or oc-

casionally S eastwoodiae) becomes predominant (Walford et al. 2001). Willow communities in the alpine tend

to be dominated by Salix glauca on well-drained mineral soils and S. planifolia on wetter sites (Potkin 1991).

r treehne on the highest peaks of the Wind

River Range. This vegetatii

Among the more comr

i type is similar to the dry meadows characteristic ofsubalpine and montane zones,

cushion-forming forte, dwarf shrubs, and low bunchgrasses (Scott 1966, 1995).

species are Geum rossii, Salix arctica, S. reticulata, Selagindla densa, Silene acaulis.
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a woodlands of stunted Picea engelmannii,

(Fertig 1992).

Aquatic .—Aquatic vegetation consists of free-floating, submerged, or emergent forb and graminoid spe-

cies found within lakes, ponds, and slow-moving streams from the foothills to the subalpine of theWind River

Range (Fertig 1992). This minor vegetation type is dominated by Potamogeton and Stuckenia spp., Callitriche

palustris. Ranunculus aquatilis, Carex utriculata, Sparganium angustifolium, and Alopecurus aequalis.

Badlands.—Sparsely vegetated badland communities are a minor type found sporadically in the northern

foothills of theWind River Range on open, highly eroded, clay-rich slopes and drainage bottoms (Fertig 1992).

Common species include Pyrrocoma uniflora, Lomatium tritematum, Phlox multiflora, Oenothera cespitosa, As-

tragalus kentrophyta, and Antennariamicrophylla.

Disturbed sites.—Disturbed vegetation may be recognized by the dominance of non-native forb and

graminoid species (Fertig 1992). In theWind River Range, this vegetation type occurs chiefly along roadsides,

trails, parking lots, or areas that have been logged, burned, or used heavilyby livestock. Typical species include

Bromus inermis, B. tectorum, Phleum pratense, Poa pratensis, Taraxacum officinale, T. erythrospermum, Capsella

bursa-pastoris, Cirsium arvense, Thlaspi arvense, and Tragopogon dubius.

Dry meadows.—Dry meadow communities are park-like openings in upland sites from the foothills to

upper treeline dominated by perennial grasses and forbs with little to no mountain big sagebrush. These sites

often occur on relatively well-drained, fine-textured alluvial or colluvial soils with a dense sod that inhibits the

establishment of forests (Peet 2000). Common species include Festuca idahoensis, Elymus spicatus, E. trachy-

caulus, Lupinus argenteus, and Ligusticumfilicinum. Dry meadows in the Range with a history of sheep grazing

tend to become dominated by Achnatherum lettermanii, Trisetum spicatum, Achillea millefolium, and Agoseris

glauca (Potkin 1991).

Granite orgneiss outcrops.—Exposed granite or gneiss bedrock, cliff faces, talus slopes, and boulder fields

are common along the Continental Divide and can extend into the foothill zone on the west side of the Wind

River Range. These sites are frequently disturbed by rock slides and have shallow, xeric soils due to exposure

to high winds (Gregory 1983). Vegetative cover is sparse and consists mostly of bunchgrasses or forbs (sites

with high sagebrush or montane shrub cover are classified as big sagebrush grasslands). At lower elevations,

granitic outcrops tend to be dominated by Balsamorhiza sagittata, Eriogonum umbellatum, and Elymus trachy-

caulus. At upper treeline and above, granite outcrops are commonly inhabited by Oxyria digyna, Erigeron

Limestone or calcareous outcrops.—Cliffs and talus fields derived from limestone sedimentary rocks occur

along the east flank of the Wind Rivers and on high peaks adjacent to the Green River Lakes on the west slope.

As with granitic outcrops, this community type is characterized by low cover of bunchgrasses and perennial

forbs and often lacks shrub or tree species. A suite of calceophilic plant taxa (including many rare species) are

restricted to limestone outcrops, such as Dryas octopetala, Saxifraga oppositifolia, Saussurea weberi, Parrya nu-

dicaulis, Antennaria aromatica, and Boykinia heucheriformis.

Marshes and bogs.—Marshlands dominated by sedges or grasses occur along waterways in valley bottoms

and adjacent to shallow lakes and ponds in the foothills and montane zones of theWind River Range. Siteswith

saturated or flooded soils are often dominated by Carex utriculata (Walford et al. 2001), while drier sitesmay be

dominated by C. aquatilis (Youngblood et al. 1985). Other common marsh species include Calamagrostis ca-

nadensis, Deschampsia cespitosa, Poa pratensis, and Geum macrophyllum. Heath bogs occur in similar environ-

ments with a high water table in the suhalpine zone, but are dominated by low shrubs or forbs (Potkin 1991).

Typical bog species are Kalmia microphylla, Vaccinium occidentale, Deschampsia cespitosa, Juncus drummondii,

Pedicularis groenlandica, Caltha leptosepala, Salix planifolia, and S. glauca.

Sand and gravel bars.—This vegetation type occurs on sandy beaches, gravel bars, and mud flats adjacent

to lakes, rivers, and streams throughout theWind Rivers (Fertig 1992). Sites typically have only a modest cover

of graminoids and forbs. Common species include Equisetum arvense, Arnica chamissonis, Rorippa curvipes.

Ranunculusflammula, Alopecurus aequalis, Agrostis scabra, and Carex athrostachya.
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Wet meadows.—Wet meadows are found along moist streamsides, lakeshores, and floodplains or in low-

lying areas that accumulate drifting snow. Similar in appearance to dry meadows, wet meadows are dominated

by a thick turf of perennial graminoid and forb species, but relatively few shrubs or trees. Species richness

tends to be high in these stands (Tweit & Houston 1980; Youngblood et al.1981). Dominant species may in-

clude Erigeron glacialis, Caltha leptosepala, Mertensia ciliata, Senecio triangularis, Deschampsia cespitosa, Poa

pratensis, P. palustris, Calamagrostis canadensis,Juncus arcticus, and Carexmicroptem. Wet meadows intergrade

with dry meadows and alpine tundra but tend to support a different suite ofspecies.

Geographic Subregions. Based on differences in climate, geology, and elevation, the Wind River Range can be

divided into geographic subregions that reflect differences in local floristic composition. Fertig (1992) recog-

nized five subregions on the west side of the Continental Divide and Massatti (2007) identified six from the

east side. We have modified these subdivisions slightly and revised their names to avoid duplication to derive

the following ten geographic subregions for the range (Fig. 1).

Boulder Creek drainage—Formerly called the South-Central region by Fertig (1992), this subunit extends

from Mount Victor and Burnt Lake on the west side of the Continental Divide to Rennecker Peak and the Pros-

pect Mountains. The area includes the south halfof the Bridger Wilderness and the Boulder Creek, East Fork,

Big Sandy, and upper Sweetwater River drainages. This region is similar to the Fremont Lake subregion to the

north in being predominantly gneiss and granite, but has a progressively drier climate and different grazing

history (Potkin 1991).

Dinwoody Creek drainage.—This area, located east of the Continental Divide, was previously named the

North-Central Region by Massatti (2007). It includes the granite/gneiss core of the northeastern Wind Rivers

from Union Peak to Milky Ridge, but excludes the calcareous and sandstone exposures along the east flank of

the range (separated out as the Torrey Lake subregion). Most of this region is included within the Fitzpatrick

Wilderness Area ofShoshone National Forest.

FremontLake—Previously called the North-Central region by Fertig (1992), this subregion occupies the

high elevation granite-gneiss core of the west slope of the Range from the Green River divide and Union Pass

south to the Boulder Creek divide between HalfMoon and Burnt lakes. The Fremont Lake region includes the

north half of the Bridger Wilderness and has a wetter cli

Green River Lakes.—This region includes the calcareous mountains (Gypsum Peak, Big Sheep Mountain,

and White Rock) and adjacent valley surrounding the Green River Lakes west of the Continental Divide. This

is the only area on the west slope of the range that has retained its original mantle of limestone caprock, in

sharp contrast to the high elevation gneiss and granite bedrock of the surrounding Fremont Lake region. The

flora of the alpine areas of the Green River Lakes shares many rare and disjunct species with Arrow Mountain

and other calcareous peaks in the Torrey Lake subregion east of the Divide.

Limestone Mountain.—Located along the southeast flank of the range and formerly known as the South-

east Region (Massatti 2007), the Limestone Mountain area is characterizedby sedimentary formations compa-

rable to those along the northeast slope of theWind Rivers in the Torrey Lake region, but mostly at a lower el-

evation and with a drier climate. Major features include Red Canyon (the lowest point in theWind River Range

at 1725 m), Fairfield Hill, Limestone Mountain, and the Freak Mountains.

Moccasin Basin. The Moccasin Basin region is located along the northwestern flank of the Range west of

the Continental Divide and encompasses the Cottonwood Creek and Fish Creek drainages between Togwotee

Pass and the Green River divide. Most of the basin is comprised of relatively low hills (mostly under 3050 m)

with volcanic soils or Tertiary-age claystones and sandstones (Devils Basin, Wind River, and Pinyon forma-

tions). Alpine vegetation is restricted to the summit of Two Ocean Mountain, just south of Togwotee Pass

(Fertig 1992). . . _

Popo Agie River drainage.—Known as the South-Central r<

region contains the granite-gneiss core of the southern Wind River Range o

Divide. The area is at lower elevation and has a drier climate than tl



Much of the region is within the Popo Agie Wilderness Area and includes Wind River Peak, the Deep Creek

lakes. Cirque of the Towers, and glacial deposits around Louis Lake.

South Pass.—Recognized by both Fertig (1992) and Massatti (2007), this region extends from the south

end of the Prospect Mountains and Miner’s Delight to South Pass City and Atlantic City east ofWyoming state

highway 28. The entire area is located south of the boundary of Bridger-Teton and Shoshone national forests.

The region consists of rolling hills with soils derived from sandstone, siltstone, granodiorite, and metasedi-

mentary rocks. South Pass is essentially a broad ecotone between the core of theWind River Range to the north

Torrey Lake.—Originally named the Northeast Region (Massatti 2007), this area encompasses the sedi-

mentary lower flanks ofthe east slope of theWind River Range fromWarm Spring Mountain and the foothills

west ofDubois south to the Bull Lake area oftheWind River Indian Reservation. This region includes outcrops

of the Madison and Gallatin limestones. Bighorn dolomite, Flathead sandstone, and Gros Ventre Formation

and alpine summits of Whiskey Mountain, Arrow Mountain, and Dinwoody Peak. The Torrey Lake region

shares floristic affinities with the Green River Lakes region on the west slope of the range and the drier Lime-

stone Mountain region to the south.

Warm Spring Creek drainage.—This area (previously known as the North Region by Massatti 2007) is lo-

cated on the east side of the Continental Divide from Togwotee Pass south to Union Peak and east to Dunoir

and the north flank ofUnion Peak. Most ofthe subregion is drained byWarm Spring Creekand is underlain by

volcanic claystones and basalts ofQuaternary gravel, rather than Mesozoic sediments and Precambrian gran-

ites and gneiss typical of the regions to the south. Alpine habitats are restricted to the summits of Lava Moun-

tain and Union Peak.

RESULTS AND DISCUSSION

Species Richness. Based on our field work and review of records from RM, CWC, and the literature, there are

1282 vascular plant taxa known from theWind River Range (Table 1). This total includes 1190 full species and

92 separate varieties or subspecies. At least 32 of these taxa have not been relocated since 1970 and are consid-

ered historical. The flora of the Wind Rivers represents 44.6 percent of the vascular flora ofWyoming (2875

taxa; Fertig 2011). These species belong to 407 genera and 91 families (APG 2009). Angiosperms comprise

nearly 98 percent of the taxa known from the Range.

An additional 62 species reported for the Wind River Range or vicinity (Fertig 1992; Haines 1988; Mas-

satti 2007; Newton 2008; Rosenthal 1999; RM records) have been excluded from our annotated checklist.

Twenty of these taxa are now considered synonyms of other species already known from the flora (these are

listed in synonymy in the annotated checklist). Another nine taxa were rejected because the specimens cited

for theWind Rivers were collected beyond our boundaries. The remaining 33 were misidentified (Table 2).

The Wind River flora includes 99 non-native species that account for just 7.7 percent of the entire flora

(Table 1). By comparison, introduced species make up 13.6 percent of the flora of Wyoming (Fertig 2011)-

Fourteen of the 26 officially designated state noxious weed species occur in the Wind River Range (Wyoming

Weed and Pest Council 2012).

Since 1987, twelve first records for the state ofWyoming have been documented from the Wind River

Range. Richard Scott discovered Lathyrus eucosmus in the southeastern foothills in 1987 and Potentilla hyparc-

tica near the Continental Divide in 1988. Fertig (1992) found threenew species records in 1990: Coronilla varia

and Tanacetum parthenium (both introduced weeds) and Erigeron lanatus (a rare alpine endemic). Exploration

of the Arrow Mountain area on the east slope in 1996 generated first records ofArnica angustifolia var. tomen-

tosa and Braya humilis by Fertig and Helictotrichon mortonianum by Hartman. Massatti discovered Carex len-

ticularis var. dolia and Massatti and Wells (2008) found Festuca viviparoidea ssp. krajinae in 2005-06. Nelson

added Muscari botryoides from the vicinity of Atlantic City in 2005. Brasher and Enloe (2007) documented

Rorippa austriaca from two sites near Cora along the western boundary of the study area in 2006.

Rare Species. The Wyoming Natural Diversity Database currently lists 82 species from the Wind River
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Range as species ofconcern or potential species ofconcern (Heidel 2012). No plant species from the Wind Riv-

ers are listed as Threatened or Endangered under the US Endangered Species Act (ESA), although two species

were added to the Candidate list for potential listing in 2011. Whitebark pine (Pinus albicaulis) is a Candidate

due to impacts from white pine blister rust, mountain pine beetles, and fire suppression (Ashe 2011). Small

rockcress (Boechera pusilla), a South Pass endemic, was added to the list because of a significant population

crash (Gould 2011). Of the 82 species of concern, 30 are designated Sensitive by the US Forest Service or BLM

Wyoming state office (Heidel 2012). Sensitive species are given special management attention to prevent their

continued downward population trends and potential listing as threatened or endangered. Most of the Sensi-

tive species areWyoming or Rocky Mountain endemics or arctic/boreal disjuncts and tend to occur in calcare-

ous alpine or wetland habitats (Fertig 1997, 1998).

Richness by Vegetation Types. Of the 21 main vegetation types recognized for the Wind River Range,

dry meadows have the highest species richness, with 693 taxa or 54 percent of the total flora (Table 1). Nearly

as species-rich are wet meadows (572 taxa) and big sagebrush grasslands (607 taxa). Among forested vegeta-

tion types, forested wetlands have the highest species richnesswith 384 taxa (30 percent of the flora), followed

byaspen forests with 332 taxa. Lodgepole pine forests, often considered species-poor, support a higher number

of plant taxa in the Wind Rivers (324 taxa) than spruce-fir forests (263 taxa) or any other conifer-dominated

vegetation type. Granite and gneiss rock outcrops have relatively high overall species richness with 409 taxa

(32 percent) (Table 1).

Richness by Geographic Subregions. Fifty-four percent of the plant species of the Wind River Range

(694 taxa) occur in four or less of the ten geographic subregions, with 21 percent (278 taxa) restricted to a

single region (Table 1). By contrast, just 13 percent of the flora is found in nine or more subregions (168 taxa).

Each subregion has at least 12 species that are not found elsewhere in the range. The Limestone Mountain (77

taxa) and Fremont Lake (65 taxa) subregions have the greatest number ofsuch “endemics”. Total species rich-

ness is highest in the Fremont Lake area with 877 taxa, representing 68 percent of the entire flora of the Wind

Rivers (Table 1). This is also the largest subregion and is relatively heterogeneous in elevation and vegetation

(though more uniform in geologic substrates). South Pass, one ofthe smallest subregions and lacking the eleva-

tional and vegetation diversity ofother areas, has the lowest species richness withjust 377 taxa, or 29.4 percent

of the total flora.

Based onJaccard’s Index of Similarity, the average similarity between each pair of subregions is 0.428 (a

score of 1.0 indicates complete similarity, and 0.0 complete dissimilarity). With the exception of the Popo Agie

area, subregions at the far north and west slope of the range have higher average Jaccard’s similarity than re-

gions on the east slope or southend of the range (Table 3). Adjacent subregions tend to be more similar to each

other than to more distant subregions, suggesting that environmental changes are gradual. The Boulder Creek

and Fremont Lake subregions on the west slope are the most similar of any two pairs. Fertig (1992) noted the

primary difference between these regions is in management history, with Fremont Lake being traditionally

grazed by cattle and Boulder Creekby sheep. Massatti (2007) found that differences between the east slope and

west slope subregions were less pronounced when averaged together, with aJaccard’s similarity of 0.645. The

similarity between east and west slopes may be enhanced by the presence ofhigh elevation calceophilic plants

in the Green River Lakes region, which are otherwise found only on the east side.

The South Pass and Limestone Mountain subregions are the least similar to other areas of the range, with

average Jaccard’s similarity values of 0.318 and 0.375 respectively (Table 3). The distinctiveness of the South

Pass flora can be attributed in part to doristic similarities with the adjacent high desert of the Great Divide Ba-

sin and the absence of large lakes or subalpine and alpine plant communities found in other subregions. The

disparity in total species richness betv

(Fertig 1992). The relatively low elevatu

Wind River Basin and high local endem .

Significance of the Wind River Range. The Wind River Range has the second highest number of plant

taxa of any floristic region in western Wyoming (Table 4), trailing only Yellowstone National Parte This high

n South Pass and other regions can also dampen similarity scon

if the Limestone Mountain subregion, as well as its proximity to th

n are factors contributing to its distinctive flora (Massatti 2007).



Table 3. Jaccard's Index ofSimilarity forthe flora ofgeographic subregions ofthe Wind River Range. Values across the top diagonal ofthe table are numbersofspeds

shared between subregions, while values across the bottom diagonal are the Jaccard's Index of Similarity scores. Jaccard's Index is determined by the formula j

=

c/(N, + Nr c) where c= number oftaxa in common between two sites and N, and N
2
= the number oftaxa in sites 1 and 2 respectively.

Popo Agie River drainage (P): 0.471

Table 4. Species richness ofselected floras ofwestern Wyoming.

species richness can be attributed to several factors. TheWind Rivers are one of the largest mountainous areas

in the state, and ecologists have long recognized the correlation between species richness and increasing area

(Rosenzweig 1995). The broad elevational range (1725 to 4208 m), diversity of geologic substrates (Precam-

brian granite and gneiss, Mesozoic calcareous formations, and volcanic outcrops), and wide variety of vegeta-

tion types also contribute to landscape heterogeneity and increased species richness. The intensity with which

the Wind River Range has been surveyed for over 180 years (resulting in over 28,600 voucher specimens) is

also a contributing factor to the richness of its flora.

Based on an analysis by Fertig (1992), the Absaroka Range has the most similar flora to that of the Wind

River Range. Both have similar vegetation and elevational range, but differ in geologic substrate (the Absarokas

are primarily volcanic). Geographic proximity may explain the high floristic similarity between adjacent

mountain ranges, but does not account for the disparity in species richness between theWind River Range and

bordering desert basins. Floristic diversity in the Great Divide, Green River, and Wind River basins is lower

than the Wind River Range in part due to their greater aridity (which restricts the diversity of forest and wet-



917

land habitats) and limited elevational range which precludes alpine tundra and subalpine forest communities.

Likewise, the Wind Rivers have only a subset of the high desert or grassland species prevalent in basin areas

(Fertig 1992).

With nearly one-half of its area protected as Wilderness, the Wind River Range plays a significant role in

the conservation ofWyoming’s native flora. Nearly 76 percent of all plant species known from the Wind Rivers

(968 taxa) are found within the Bridger, Fitzpatrick, or Popo Agie wilderness areas, or other formally protected

lands (Kendall Warm Springs Special Interest Area, BLM Special Status plants ACEC, or The Nature Conser-

vancy’s Red Canyon Ranch Preserve) (Fertig 1995a, 1995b). Of the 265 unprotected native species, all but 20

are protected elsewhere in the state (Fertig 2011). The majority of unprotected species occur at low elevations

and are often uncommon within the Winds (including one-quarter of the 82 species of concern or potential

concern). Most unprotected species occur at the north end, the southeast flank, or the far southern portions of

The checklist is sorted by major phylogenetic groups (fern allies, ferns, gymnosperms, and angiosperms), with

families and species arranged alphabetically. Family taxonomy follows the classification of the Angiosperm

Phylogeny Group (2009). Species nomenclature follows the RM Plant Specimen Database (Hartman et al.

2009), which itself is based on Dorn (2001) and more recent literature. Each species entry includes the current

scientific name and authority, the number ofspecimens known from the study area (in parentheses), codes for

geographic subregions within theWind River Range, elevation range in meters, codes for vegetation types, and

selected synonyms (limited to names used in earlier theses or in Dorn 2001 that differ from the currently ac-

cepted name). All vouchers are deposited atRM unless otherwise noted. Hybrid taxa are discussed under one

of the parent species. Individual codes are explained below:

* Species not native to Wyoming

• State ofWyoming noxious weed

Species of conservation concern

# Historical (not relocated since 1970)

sa Sand and gravel bars

sff Spruce-fir forest (includes blue spruce forests)

wm Wet meadows (forb dominated)

wf Whitebark pine forest

wt Willow thickets

Vegetation type:

af Aspen forest

aq Aquatic (submerged or emergent)

at Alpine tundra (includes upper timber-line)

Big sagebrush grassland (includes shrub slopes)

Douglas-fir forest

Dry meadows

Disturbed sites

Granite or gneiss outcrops

Juniper woodland

Lodgepole pine forest

Limber pine woodlands

Marshes and bogs

sagebrush grassland)

Geographic regions within the study area

B Boulder Creek drainage (South Central/West)

D Dinwoody Creek Drainage (North Central/

East)

F Fremont Lake (North Central/West)

G Green River Lakes

L Limestone Mountain (Southeast)

M Moccasin Basin

P Popo Agie River drainage (South Central/East)

S South Pass

T Torrey Lake (Northeast)

W Warm Spring Creek Drainage (North)

Sensitive or Candidate plant species

BLM = Bureau ofLand Management

BTNF = Bridger-Teton National Forest

USFS = US Forest Service,

R2 = Region 2 (Rocky Mountain Region)

USFWS: US Fish and Wildlife Service.
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In the summer of 2013, two new species in the Poaceae were documented for the South Pass subregion of the

Wind River Range: Bouteloua gracilis (H.B.K.) Lag. ex Griffiths (Heidel 3874, RM) and Muhlenbergia cuspidata

(Torr. ex Hook.) Rydb. (Heidel 3876, RM).

Funding for much of the fieldwork associated with this project was provided by Bridger-Teton and Shoshone

National Forests and the BLM Wyoming state office through the University of Wyoming and the Wyoming

Natural Diversity Database. Special credit is due to N. Duane Atwood, Kent Houston, Bill Noblitt, andJeff Car-

roll for funding and logistic support.Joy Handley kindly tracked down some questionable specimens from the

RM for examination. Rob Thurston helped create the map of the study area. Richard Scott, formerly of Central

Wyoming College, shared many records from his nearly 50 years ofexploring the Wind Rivers. A thank you is

given to Robert Dorn, Tim Hogan, and Bonnie Heidel for their review of the document and for providing ad-

ditional species records.
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